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Introduction 
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Scope of this talk 

From Tor Raubenheimer: 

One of the key goals of the Snowmass’21 Accelerator Frontier is to address the question “What are the time 
and cost scales of the R&D and associated test facilities as well as the time and cost scale of the facility?”  

•  There are a large number of accelerator test facilities and R&D efforts in the other regions, mainly in Europe 
and Asia.  

•  Problem: No chance to even list all acronyms and explain them in the 10 minutes of this talk.  

•  Please take this talk as a short glimpse at some of the international test facilities that exist, are 
discussed or being implemented…  

•  Focus here on technologies with strong R&D needs to prove basic feasibility for a collider: test and 
demonstration facilities are of key importance for advancing towards a linear collider! Several collider studies 
(ILC, FCC, ERL-based, ...) and associated test facilities perform outstanding R&D, but are more advanced 
and not covered here for time reasons. Also: Focus on LOI submissions to the Snowmass’21 process. 

•  Muon collider test facility (input from Nadia Pastrone, Daniel Schulte, Mark Palmer). 

•  Plasma / dielectric accelerator test facilities 
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Plasma / Dielectric Accelerator Test Facilities 
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International landscape of test facilities highly populated 

High gradient, ultra-compact new acceleration technologies often originate in universities or smaller groups. 
Technology and setup is comparably inexpensive and easily accessible. 

•  There exist more than 30 experiments, setups and facilities in Europe and Asia, mainly for plasma 
acceleration but also a handful for dielectric accelerators.  

•  The field is only recently moving to the large accelerator labs in Europe and Asia. Smaller facilities live on 
and continue producing outstanding accelerator science and innovative solutions. 

Here: Focus on efforts with international scope and ambition. Also: Focus on topics and facilities with LOI 
submissions to the Snowmass’21 process. 

•  Apologies to efforts in Japan (Osaka – RIKEN, SPring-8) who are building up an important Japanese facility 
on the site of RIKEN-SPring-8.  

•  Apologies to highly successful facility in Korea and impressive facility plans in China.  

•  Apologies to the many local or national facilities in Europe not mentioned. 

As said before: just a short glimpse to international facilities… 
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ALEGRO 
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Towards an Advanced Linear International Collider 

•  See LOI by Brigitte Cros and Patric Muggli and AF6 presentation by 
B. Cros. 

•  ALEGRO LOI provides a list of test facilities and highlight goals.  

Based in EU 

DESY intensifies 
efforts towards 
high average 
power 

B. Cros et al 
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AWAKE 
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Proton-driven plasma acceleration based at CERN 

•  See LOI’s by AWAKE and AF6 presentation by 
M. Wing and P. Muggli. 

•  Test facility can also serve pre-collider goals, 
e.g. search for dark photons and deep 
inelastic scattering experiments. 

P. Muggli 

M. Wing 
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EuPRAXIA 
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European plasma accelerator with FEL + other applications 

•  See LOI by EuPRAXIA, AF6 presentation by M. Ferrario. 

•  Test/demonstration facility can also serve pre-collider 
goals, e.g. FEL for high beam quality, e+, multi-stage. 

•  Start of pilot user operation planned for 2028: 

•  EU-funded CDR (incl. resource estimates, planning) 
started in 2015, has been completed and published. 

•  Bringing together facilities at 48 members and 
observers institutes in 15 countries. 

•  Aiming at 2 construction sites. Frascati/Italy started. 

•  569 M€ project (full cost) with >100 M€ already 
approved. 

•  Project submitted to 2021 ESFRI Roadmap Update at EU 
(European Strategy Forum for Research Infrastructures). Formal 
government support: Italy, Czech, Portugal, Hungary, UK 
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Dielectric Laser Accelerators 
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ACHIP International Collaboration 

•  See LOI by and AF6 presentation by Joel England et 
al. 

•  This is an international collaboration, relating to 
several test facilities in- and outside of the US. 

•  European facilities involve SwissFEL at PSI 
(Switzerland), Erlangen and ARES/SINBAD at 
DESY (Germany). 

•  Good example of international coordination and 
synergy. 
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Other Test Facilities on Specific Topics (not in short ALEGRO list) 
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Advancing spin polarization and hybrid plasma accelerators 

•  e+e- colliders and physics reach enhanced by 
spin polarized beams 

•  See LOI and AF6 presentation by M. Büscher 
and A. Lehrach 

•  International	Partners:	Germany,	Greece,	China,	
and	USA	à	several	facilities	involved 

•  Use a laser-generated electron beam for 
driving plasma wakefields in a second stage 
à HQ electron beam from ultra-compact 
setup 

•  See LOI and AF6 presentation by A. Irman 

•  Several	facilities	involved 
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Thank you for your attention! 
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Backup slides afterwards 
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